Pain continues to be a signi®cant management problem in people with spinal cord injuries. Despite this there is little consensus regarding the nature, terminology and de®nitions of the various types of pain that occur following spinal cord injury. This has led to large variations in the reported incidence and prevalence of pain following spinal cord injury. Treatment studies have been hampered by inconsistent and inaccurate identi®cation of pain types. We believe that both research and management would bene®t from an agreed upon classi®cation system which accurately and reliably identi®es the types of pain that occur following spinal cord injury. We have reviewed the literature on the classi®cation of pain following spinal cord injury and have developed a classi®cation system which adopts the strengths of previous systems and attempts to avoid the weaknesses inherent in others. Our proposed classi®cation system of pain following spinal cord injury includes four major divisions: musculoskeletal, visceral, neuropathic and other types of pain. We have divided neuropathic pain on the basis of region into two subdivisions: neuropathic at level and neuropathic below level pain. We have further divided neuropathic at level pain into two categories: radicular and central, to indicate the presumed site of the lesion responsible for pain generation. We believe that our proposed classi®cation system is comprehensive, simple and readily applicable in the clinical and research situation. It is our hope that this proposed classi®cation will contribute to the eventual development of a universal system for the classi®cation of pain following spinal cord injury.
Introduction
Since the early part of this century, reports have described the severe pain that can follow spinal cord injury (SCI). 1 ± 17 In a recent review of the literature, it was reported that between 34% and 94% of patients from a group of 10 studies over the last 40 years experienced pain following SCI. 18 In one third of these people the pain was described as severe. Although loss of function is often considered to be the most signi®cant consequence of SCI, pain itself has a direct bearing on the ability or inability of the spinally injured person to regain his or her optimal level of activity. Results from a postal survey in Britain indicated that 98 people out of a total of 885 who replied stated that it was pain rather than loss of function that stopped them working. 19 The impact of pain following SCI is also demonstrated by a study which reported that 37% of higher level SCI patients with pain and 23% of lower level SCI patients with pain would, if they had the chance, trade pain relief for loss of bladder, bowel or sexual function. 20 In recent years, signi®cant advances have been made in the understanding and management of pain. With these advances has come a greater precision in identifying and classifying types of pain. However, SCI pain has remained a comparatively neglected area. A comprehensive taxonomy of pain conditions was published recently by the International Association for the Study of Pain (IASP). 21 However, no attempt was made in the taxonomy to de®ne or categorise the various types of pain that occur following SCI. Out of more than 2400 articles that have been published in the journal Pain over the last 20 years, only 19 were speci®cally related to SCI pain. Similarly, of nearly 1700 articles published in the journal Paraplegia in the last 30 years, only 16 were speci®cally related to the problem of SCI pain.
Previous studies that have investigated or described the problem of pain following SCI have identi®ed the existence of several types of pain based on descriptors and other features. 1 ± 17 However, there is little consensus regarding the classi®cation, terminology and de®nitions of types of pain that occur following SCI, a fact that has been noted by others. 4,13,15,17,18,22 ± 24 The wide variation in the prevalence of SCI pain reported in the literature is partly a consequence of this lack of consensus. 18 The variation may also be due to methodological issues of data collection such as time following injury, or the way in which data have been collected. A standard classi®cation system of SCI pain is extremely important in clinical research and treatment. SCI treatment studies rely on descriptors to indicate pain type, 25 or use terms that are ambiguous and which therefore make it dicult to interpret their ®ndings. 26, 27 Some SCI studies do use classi®cation systems to indicate a particular type of pain, but there is little consistency of terminology. 28 Communication amongst clinicians involved in treatment is also hampered by this lack of consistency.
The need for a classi®cation system is also apparent in basic research. The focus in basic studies has been on an understanding of the mechanisms responsible for the development of pain following SCI. 29 ± 35 The question of mechanisms is of fundamental importance in the design of a classi®cation system. Several mechanisms have been proposed to account for pain and other sensory disturbances following SCI. These include the concept of a`neuromatrix' 36, 37 or`pattern generating mechanism', 9 activation of alternative pathways, 38 abnormal activity of spinal 29 or supraspinal 39 neurons, or a disruption of the normal descending spinal inhibitory in¯uences. 40 The focus of this paper is not on the mechanisms of SCI pain. However, treatment is more likely to be successful if the underlying mechanisms are accurately identi®ed.
There remains a need, therefore, for a comprehensive, reliable and easy to use classi®cation system of SCI pain. The lack of a standard classi®cation system has rami®cations for basic and clinical research and for treatment. In addition, the dierences in terminology prevent eective communication about SCI pain within and across disciplines. We believe that these issues must be addressed if advances are to be made in the understanding and management of SCI pain.
The aim of this paper, consequently, is to propose a classi®cation system of pain following SCI and to argue for the adoption of a classi®cation system that is accepted and agreed upon by workers in this ®eld. We shall ®rst discuss previous classi®cation systems and their strengths and weaknesses. We shall then propose a new classi®cation system that draws on the strengths of other systems and attempts to resolve their problems.
Previous classi®cation systems
Previous classi®cation systems have generally been based on criteria which fall into two main groups: classi®cation by location or region of pain (eg, above lesion, below lesion), or classi®cation by source of pain or presumed site of pathology (eg, musculoskeletal, visceral, root). Some classi®cation systems also include descriptors (eg, burning, diuse, dysaesthetic, late, etc.). Unfortunately, most systems rely on a combination of these criteria. A number of problems inherent in these classi®cation systems are discussed in more detail below.
Classi®cation by region of pain
Classi®cation by location or region of pain has been used by several authors and provides a simple framework for classi®cation. Riddoch 1 classi®ed pain as local and remote, Michaelis 6 classi®ed pain as above, at and below lesion level and Maury 41 classi®ed pain as sublesional, lesional and supra-lesional. While classi®cation by location is simple and logically appealing, use of location to classify pain is problematic. For example, pain arising from both musculoskeletal and nervous structures can occur at the level of the lesion. Pain arising from both spinal cord pathology or visceral structures can occur below the level of the lesion. Therefore, further de®nition (eg musculoskeletal, visceral) is required to identify accurately the type of pain that is being described. When this is done, classi®cation by region of pain loses its appeal.
Classi®cation by source of pain or pathology
In an attempt to provide greater accuracy, other authors have classi®ed SCI pain according to the presumed site of origin or the source of the pain rather than the site of pain where the pain is perceived. Terms used in these classi®cation systems include: musculoskeletal, visceral, root, sympathetic and psychic, 4 root, visceral and central, 7 neurologic, central or psychologic, 10 segmental nerve, spinal cord, visceral, mechanical and psychogenic, 11 musculoskeletal, radicular, border reaction and central 12 and central, root, visceral and musculoskeletal. 18 Although classi®cation by source of pathology provides greater accuracy, there is a problem associated with the use of these systems. Ambiguity arises when terms which are based on assumptions about the source of the pain, and which therefore imply mechanisms (eg, root or radicular), are used with no evidence for these assumptions. Reviewers agree that the pathophysiology of SCI neuropathic pain is only partly understood. Therefore, to use terms which assume pathophysiology, which is unproven or unknown, only leads to confusion and misunderstanding.
For example, the type of pain that is dermatomal, burning, aching or sharp, sometimes with hyperaesthesia at the level of the injury, is often labelled as`root' or`radicular' pain. Although these descriptors are consistent with the pain that occurs with nerve root pathology, it is not certain that nerve root damage is the underlying cause of`radicular' pain following SCI. Recent evidence from basic studies indicates that dermatomal hypersensitivity or allodynia may be present in the absence of nerve root damage and may be due to changes within the spinal cord itself. 34 As Burke and Woodward 5 note, pain may often be classi®ed as`root pain' in the absence of any demonstrable pathology that may be aecting the nerve root. Therefore, while this typical`radicular' pattern of pain with shooting, stabbing, burning pain with or without hyperaesthesia may be due to nerve root damage, this cannot be assumed on description alone. Using the words`root' or`radicular', which is presumptive of mechanism, purely on the basis of pain descriptors, is, therefore, dicult to justify.
Mixed classi®cation systems
While some authors attempt to classify pain according to one criteria, the majority of authors use systems which classify pain using several criteria. These systems use a mix of pain location and site of origin, eg below lesion level, root and visceral, 3 site of trauma, radicular, below injury level 8 and segmental, radicular, phantom, visceral. 16 Some authors also use pain descriptors such as`dysaesthetic' 11, 13, 15 or`diuse burning' and`early burning', 5 either alone or in combination with other criteria. Several authors use the word`phantom' to describe the pain which occurs in an area of sensory loss. 4, 16 It is recognised that it is dicult to produce a comprehensive classi®cation system based on a single criterion. However, mixed classi®cation systems not only have the problems associated with the use of pain location or pathology as criteria, but also introduce problems because of the dierent discriminating criteria that are used within the same classi®cation system.
The introduction of descriptors into a classi®cation system introduces further problems. Dierent types of pain may have the same features. For examplè burning, tingling and aching' could equally describè root' pain as de®ned by some authors 2, 4, 8, 12, 18 or diuse pain below the level of the lesion as described by others. 12, 13, 15, 18 Burning, tingling and aching could also refer to segmental pain 1, 16 or to the pain associated with syringomyelia. 16 The descriptors used to classify SCI pain are also often imprecise or confusing. For example, dysaesthesia means`an unpleasant abnormal sensation', 21 and to include this descriptor in a classi®cation of pain types therefore adds little to identify a particular type or category of pain. Burning pain has been termed sympathetic' by one author 4 and yet this pain may not be related to sympathetic nervous system function or dysfunction.
General problems
Each of these classi®cation systems presents problems speci®c to the criteria used. However, there are also general problems that arise from previous classi®cation systems. The ®rst problem is that there is little or no consensus regarding the number, types or terminology of pain following SCI. Whilst there is broad agreement as to the categories that may present, eg mechanical or musculoskeletal, visceral, radicular and dysaesthetic or central, some authors include categories such as psychologic 4, 10, 11 that other authors leave out or reject. 15, 18, 23, 42 Other authors include pains such as headache or re¯ex sympathetic dystrophy, which are more indirectly related to SCI. 5, 6, 18 The problems described above are illustrated in a recent comprehensive review of SCI pain. 17 Having reviewed the various classi®cation systems which have been used, one particular classi®cation system 11 is endorsed as`highly practical and intellectually satisfying'. While we recognise that this classi®cation system does attempt to bring together criteria into a coherent system, the system does not include end-zone, border reaction or segmental pain 5, 12, 16 which are included in other systems. Furthermore, this system includes psychogenic pain which, while included by some previous authors, 4 ,10 is open to question and disputed by others. 15, 23 Finally, this system is based on assumptions about neurophysiological mechanisms which are hard to justify when these mechanisms are still largely unknown. Therefore the classi®cation system, which certainly is`highly practical and intellectually satisfying', nevertheless fails to address many of the problems that we have identi®ed.
A proposed classi®cation system
Dierent classi®cation models are applicable in any attempt to de®ne and categorise. As described by Turk and Rudy, 43 the classi®cation of diseases (and therefore of pain) is usually based on a combination of characteristics that identify a speci®c problem. The characteristics used to identify dierent types of pain include descriptors, location, system, aetiology, mechanism or a combination of these. Consequently, one of the aims in designing a classi®cation system is to clarify the speci®c characteristics that are most closely associated with a speci®c pain state. This will assist to identify and to classify the dierent types of SCI pain. However, to be readily useable, the classi®cation system must be as simple as possible. The terms used need to be clearly de®ned or readily apparent to the user and need to be based on features that are identi®able or known.
We have identi®ed several symptom/sign constellations which have been described by previous authors in an attempt to classify these into separate categories which can then be labelled. These constellations generally fall into ®ve broad categories ( Table 1) .
The ®ve categories are: 1. musculoskeletal; 2. visceral; 3. neuropathic pain at the level of the lesion (neuropathic I); 4. neuropathic pain below the level of the lesion (neuropathic II); and 5. other types of pain. It seems logical to assign pains to these ®ve categories as it appears from reports that these pains are distinguishable in terms of descriptors and/or site. Presumably the categories also have dierent mechanisms. Several authors have mentioned other types of pain such as psychological or psychogenic, 4, 10, 11 headache associated with dysre¯exia, 5`s ympathetic', 4 re¯ex sympathetic dystrophy, 18 pain associated with spasticity 4 and compressive neuropathies. 18 The question of the inclusion of psychological or psychogenic pain will be dealt with later but in our opinion psychological pain should not be included as a separate category. We therefore propose the following classi®cation system (Table 2) .
Main pain types
The ®rst level of pain grouping proposed, i.e. Axis 1, (musculoskeletal, visceral and neuropathic, other) provides a classi®cation that is based on a similar factor, i.e. system, and is readily identi®able in the clinical situation. The terms`musculoskeletal, visceral and neuropathic' are also generally used to identify and classify pain problems.
Musculoskeletal pain
Musculoskeletal pain arises from damage or overuse in structures such as bones, ligaments, muscles, intervertebral discs and facet joints. Musculoskeletal pain also includes mechanical pain due to damage to spinal structures, eg the acute pain that occurs prior to spinal stabilising operations. Musculoskeletal pain can be identi®ed by location (at or above lesion level in those with complete spinal cord lesions) and by pain features (dull, aching, worse with activities, eased by rest).
Visceral pain
Visceral pain can be identi®ed by location (abdomen) and by pain features (dull, poorly localised, cramping, related to visceral function or pathology). If investigations fail to ®nd evidence of visceral pathology, and if blockade of peripheral inputs from visceral structures fails to alleviate pain, then consideration must be given to classifying the pain as neuropathic rather than visceral.
Neuropathic paiǹ
Neuropathic pain' is a generally accepted term which is used to describe pain that occurs following damage to the central or peripheral nervous system. 21 Neuropathic pain can be identi®ed by site (region of sensory disturbance) and by features (sharp, shooting, electric, burning, stabbing).
The main diculty in any classi®cation system of SCI pain occurs with any further classi®cation of neuropathic pain. Clearly there is a need for further breakdown, as there are several pains that have been identi®ed (root, central, end-zone, etc) that fall under the category of neuropathic pain. However, as we mentioned above, several problems occur when attempts are made to de®ne dierent types of pain within the general neuropathic pain group.
We propose, therefore, that any further classification of neuropathic pain should be done on the basis of site of pain, ie Axis 2 (at level or below level). As Neuropathic at level pain For the ®rst type of neuropathic pain, we propose the term`neuropathic at level pain'. Neuropathic at level pain can be further divided according to the source of pain, i.e. Axis 3 (radicular or central). However, this can only be done where there is de®nitive evidence which allows this division to be made. It is recognised that some patients with neuropathic pain at the level of the lesion will have pain of nerve root origin. Pain arising from nerve root damage may be suggested by neuropathic features (eg burning, stabbing, shooting, electric descriptors, presence of allodynia) with characteristics such as increased pain in relation to spinal movement. The pain may be due to direct damage to the nerve root during the initial injury or it may be secondary to spinal column instability and impingement by facet or disc material. In the past, pain that occurs at the level of the lesion and has features of nerve root pain in the absence of de®nitive evidence of nerve root damage has often been classi®ed as radicular. However, pain with features which are suggestive of nerve root damage may occur in the absence of root damage and may be due to spinal rather than nerve root pathology. Therefore, the term`radicular' to describe this type of pain should be used with caution. It is also possible that neuropathic SCI pain in a segmental distribution at the level of injury is due to pathology within the spinal cord or other parts of the central nervous system. Some previous classi®cation systems included this type of pain as a separate category and distinguished it from pain due to nerve root pathology. 1, 5, 12, 16 The only distinguishing feature of central pain appears to be that the pain is bilateral in distribution. 1, 5 We propose, therefore, that this type of pain be referred to as neuropathic at level central pain.
It is possible that use of the word`central' may lead to some confusion. The IASP Classi®cation of Chronic Pain de®nes central pain as`regional pain caused by a primary lesion or dysfunction of the central nervous system' and the term`central pain' is often used to describe a variety of syndromes associated with central nervous system lesions such as tumours, haemorrhage, ischaemia and trauma to the brain and spinal cord. In the context of SCI, central pain has often been used in the past to describe the diuse neuropathic pain and dysaesthesiae that occur below the level of the lesion. We suggest that the use of the word`central' to describe pain below the level of the lesion is misleading, as both neuropathic pain below, and at, the level of the lesion may be due to changes within the central nervous system. We believe that it is more useful to use the term`neuropathic at level central pain' to discriminate between neuropathic pain at the level of lesion which arises from changes in the central nervous system, including the spinal cord, in distinction to`neuropathic at level radicular pain' which arises from pathology in the peripheral nervous system. Therefore, pain which occurs at the level of spinal cord injury in a segmental pattern with neuropathic features may be termed either`neuropathic at level radicular pain', ie pain due to nerve root pathology or neuropathic at level central pain', ie pain due to changes within the spinal cord or possibly supraspinal structures. While recognising that neuropathic at level radicular and central pains form separate entities, we propose that, unless there is de®nitive evidence of nerve root damage (eg imaging evidence of intervertebral foraminal compression), no further classification can be made beyond neuropathic at level pain. At present, it is not possible to provide de®nitive evidence of neuropathic at level central pain. It would be anticipated that further advances will allow identification of the source and mechanism of pains that fall into the category of neuropathic at level central pain. Until this is done we believe that pain which is described as burning, tingling, sharp, aching, shooting in a dermatomal distribution at the level of the lesion with or without hyperaesthesia should be classi®ed as neuropathic at level pain.`At level' should include two segments above and below the level of SCI because input from several segments may be disrupted or disturbed following injury at any particular level. It should also be noted that pain following cauda equina lesions that is neuropathic in nature must by de®nition be neuropathic at level radicular pain.
Neuropathic below level pain For the second type of neuropathic pain, we propose the term`neuropathic below level pain'.`Below level' is a term that has been used by others, 6, 8 is easy to identify and is consistent with the terminology used to identify neuropathic at level pain. Terms used by others either have a similar meaning to below level (eg remote, below lesion) or use descriptors that can be confused with other types of neuropathic pain (eg dysaesthetic, burning).`Central pain' is another term that has been used. This is also misleading because, as discussed above, neuropathic at level pain may also have central mechanisms.`Deafferentation pain' has also been used but fails to distinguish between the two types of neuropathic pain, both of which are the result of deaerentation. We propose that neuropathic below level pain should include pain that is described by the words burning, tingling, aching, shooting, stabbing. However, in distinction to neuropathic at level pain, neuropathic below level pain is present at least three segments below the level of injury and is more likely to be diuse.
Two criticisms could be made of our suggested use of the term`neuropathic'. First, it could be argued that the term is not consistent with the use of the terms`musculoskeletal' or`visceral' which indicate systems rather than pathology of systems. Secondly, it could be argued that radicular pain is strictlỳ neurogenic' rather than`neuropathic'.
With regard to the ®rst criticism, we agree that it would be more consistent to use a term such as neurological' rather than`neuropathic'. However, it is common practice to refer to pain arising from the nervous system as neuropathic rather than neurological. To use a term such as`neurological' would probably cause confusion in introducing a term which is not in common usage.
With regard to the second criticism, it could be argued that neuropathic at level radicular pain is neurogenic rather than neuropathic pain since the IASP Classi®cation of Chronic Pain distinguishes these two on the basis of neurogenic pain being due to à transitory perturbation of the nervous system'. 21 While we agree with this, we believe that it is better to include radicular within the classi®cation of neuropathic pain for three reasons: ®rst, neurogenic pain is a subtype of neuropathic pain and can be included within this classi®cation; secondly, it is dicult to distinguish neuropathic at level radicular pain from neuropathic at level central pain on the basis of descriptors. Therefore it is only with the passage of time, or with appropriate intervention or investigation that it will become clear whether the pain is radicular and therefore neurogenic in nature; and thirdly, it is our aim to produce a classi®cation system which is simple to use.
Other pain types
The last category in our proposed classi®cation system includes other speci®c types of pain which several authors mention but are not included in the categories listed above. These types of pain are speci®c pains that are a consequence of SCI. These include such pains as syringomyelia, headache associated with dysre¯exia, compressive mononeuropathies and re¯ex sympathetic dystrophy. It should also be noted that the recent IASP Classi®cation of Chronic Pain has replaced the terms re¯ex sympathetic dystrophy and causalgia' with the terms`complex regional pain syndrome, types I and II' respectively. 21 This terminology should be used instead of other terms such as`shoulder-hand syndrome', which are often used to describe complex regional pain syndrome, type I.
Regarding the issue of psychological pain, several authors include this category when describing pain categories following SCI, 4,10,11 while other authors speci®cally exclude it. 15, 18, 23, 42 We agree with the views of Britell and Mariano 15 that inclusion of psychological pain as a separate category implies a dualistic approach to pain which is inconsistent with current thinking. There is no doubt that psychological issues have tremendous importance in the experience and expression of pain. 44 It should be recognised that psychological factors will interact with physiological factors to aect any of the pains described above.
Some people have sensations following spinal cord injury which, while annoying or unpleasant, are not regarded as`pain'. If asked to rate their pain on a numerical scale these people assign a value of`0', corresponding to no pain at all. We suggest that such sensations should not be included in a SCI pain classi®cation. Similarly,`phantom' phenomena or sensations which are not painful should also not be classi®ed as pain. However, pain and other sensations following SCI may have similar mechanisms and therefore it may be useful to note the presence of these sensations when classifying pain.
Conclusions
We believe that there is a need for an agreed upon classi®cation system of SCI pain. There has been little consensus regarding the number of types, terminology or de®nitions of pain following SCI. A systematic, reliable and useable system will result in improved communication which will ultimately bene®t both research and treatment.
The system that we have proposed divides pain into four main categories: musculoskeletal, visceral, neuropathic and other. Neuropathic pain is further divided into neuropathic at level and neuropathic below level pain. Neuropathic at level pain is divided into neuropathic at level radicular and neuropathic at level central pain.
Our classi®cation system is meant to be simple and useable rather than de®nitive, with the aim of achieving consensus amongst those working in the ®eld of SCI. We recognise that much more detail could be added. The IASP Classi®cation of Chronic Pain 21 provides a detailed classi®cation of musculoskeletal and radicular pain following injury to the spinal column. If desired, further classi®cation which identi®es the spinal level of injury and structures believed to be involved in the generation of pain could occur using the IASP system.
Our classi®cation system is comprehensive yet simple and is readily applicable in the clinical situation. It also provides for further levels of classi®cation as understanding of SCI pain progresses. It is our hope that our ideas will contribute to the eventual development of a universal system for the classi®cation of pain following spinal cord injury.
